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“This revised edition is being re-issued to correct inaccuracies in reported ownership information 
specific to Montana occurrences of water howellia. In the original edition, 41 Montana 
occurrences were reported to cross ownership boundaries, when infact only seven occurrences 
do. ‘The end result is more populations occurring solely on Plum Creek Timber Company lands 
and other private lands instead of on a combination of Flathead National Forest and Plum Creek 
‘Timber Company lands oF Flathead National Forest and other private lands, These inaccuracies 
resulted from an automated ownership calculation process and the fact that the populations in 
question occur on sections of Plum Creek Timber Company or other private lands within the 
greater Flathead National Forest Boundary. Though this does not affect the majority of the 
content, nor the status recommendations. it docs result insignificant changes in ownership 
information for Montana populations and range-wide ownership summaries. Specifically. 
revisions were made to information in Table I, the “Ownership” column of Appendix A, and the 
information provided on land ownership on page 10. 


‘This document should be cited as follows 


Mincemoyer, . 2008. Range-wide status assessment of Howellia aguatlis (water bowelia) ~ revised 
December 2005. Report the U.S. Fishand Wildlife Service. Montana Natural Heritage Program, 
Helena, MT. 21 pp. + appendices. 


EXECUTIVE SUMMARY 


Howelliaaquatilis A. Gray (water howella) is 
‘anannual- aquatic plant endemic tothe Pacific 
Northwest region of the United States. Listed as 
1a threatened species under the Endangered 
Species Act in 1994, is eurent known 
dlstnbution includes the states of Califia, 
‘abo, Montana, Oregon and Washington. At 
the time of federal Ising under the ESA it vas 
known from 107 occurences in three states. 
‘Today, 214 presumed extant occurences are 
‘known, occupying approximately 285 acres. 

‘The majority of occurences are concentrated in 
three metapopulations inthe Swan Valley of 
\west-entl Montana, Spokane Couny, 
‘Washinglon and in western Washington, mainly 
on Fort Lewis Military Reservation. 


“The feral govemment mansiges lands partially 
orentirely encompassing 70% of extant 
fccurrences, with one agency, the U.S. Forest 
Service, maniging 454 of known occurrences. 
‘The U.S. Fishand Wildife Service manages 
lands with 35 occurrences andthe U.S. 
Department of Defense has 17 occurrences. In 
Monta, “checkerboard” land ownership inthe 
‘Swan Valley complicates management with 
several ceurences occupying more than one 
vwnersip. 


Primary threats to water owellia are from 
changing water levels and invasive species 
Comsccutive years of drought or exceedingly wet 
years may negatively affect populations if ponds 
remain dry oFif they do mot ry out enough to 
allo: germination in the fall. Monitoring dats 
‘has shown that populations have the ability to 
rebound following eorsecutive years of 
‘unfavorable conditions, though seed viability 
and germination mies are significant reduced 


Invasive species pose a serious and long-term 
threat to water howelia, Introduced genotypes 
of Phataris arundinacea (eed canary grss) and 
Iris pseudacones (jellow flag its) are two ofthe 
largest threats to dite. P. arundinacea is 
potential threat to water bowelliarange-wide. ta 
Conti, prewdacomus hs been a problem in 
‘water hovellia ponds mainly in western 


‘Washington. Adkitional agatic and riparian 
Jmvasive species also pose threats ona more 
limited scale, though several ave the potential 
to more severely impact water howellia inthe 
future, 


‘Monitoring programs have been implemented on 
the Fathead National Forest, Montana, Fort 
Lewis, Washington and for th Idaho 
population, with several years of data now 
Available for these populations. Adkitioral 
‘monitoring programs stil ned 1 be 
{implemented for other populations, 


“Tot population numbers for Howell 
‘aquatts, as with any annul species. re 
Gificlt estimate without quantiative survey 
data over many years. Approximately 4 of the 
known populations fave only Been visited once, 
and in many eases only presencelabsence ita 
fvalable duc othe dificult of collecting 
accurate and precise quantitative daa for the 
quate species. If the sum of the minimum and 
‘maximum numberof plant estimated at each 
‘currence are used asa basis fr the species 
‘otal population, a range of 18,000-138,000 
plants is derived. A sumof the median 
population size foreach occurrence results ina. 
igre of approximately 51,000 plant 


‘The annual mature of the species in conjunction 
swith ts aarov ecological niche makes it 
‘vulnerable to long-term unfavorable weather 
pattems and climate change. In addition, the 
Clustering of populations in just few 
‘geographic areas also makes it more susceptible 
{fo regional and local influences. Invasion of the 
species’ habitat by non-native species sal a 
problem that most ikely will contiuily need © 
be addressed. However, the majority of known 
populations occur on public lands providing the 
Spportunty forthe implementation of 
consertion measures and strategies beneficial 
to the long-term survival ofthe species. With 
{implementation of management plans, continued 
‘monitoring and conservation protection of 
addition populations, delisting should be an 
fchievable goa 
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I. INTRODUCTION 


Howelliaaquatilis A. Gray (water howella) is 
fanannual. aquatic plant endemic to the Pacific 
Northwest region of the United States. Listed as 
1 threatened species under the Endangered 
Species Actin 1994, is eurent known 
dlstnbution includes the states of California, 
‘abo, Montana, Oregon and Washington. Is 
biology and ecology make it vulnerable to short 
and long-term changes in climate and weather 
patterns as well as anthropogenic thea, 


“Thorough status reviews forthe spocies are out 
of date with the most recent ones being 
‘completed by Roe and Shelly (1992) and the 
US. Fishand Wildlife Service (1994). In 
tion, a draft ecovery plan was prepared for 


the species in 1996 but never finalized and 
adopted by the U.S. Fishand Service (USFWS 
1996). In 1994, a conservation strategy forthe 
species was finalized by Region | of the US. 
Forest Service covering all tational ores lands 
in Montan, 


“The purpose of this assessment i o compile and 
analyze current data on the kaown distribution, 
‘poptlation ecology and management statis of 
Howell aquatis. In particular, population 
‘rence and current threats tothe species ar of 
particular importance in determining its curent 
ringe-wide stats and whether a change in 
listing states may be warranted, 


IL, SPECIES INFORMATION 

A. Classification 

1. Scientific Name: Howetlia aquailis A. Gray 
2. Common Name: water bowellia 

3. Family: Campanulaceae (harebell family) 

4. Type Description and Specimens Cited: 
Gry, Asa. 1879. Proceedings ofthe American 
‘Academy of Arts and Seiences. 15-43-14. 

Thomas & Joseph Howell 137.1879. Oregon, 
‘Sauvies Island (Holotype: GH). Probable Isotypes 


any, 


Herbarium reference codes are from Holmgren and 
Holmgren (1990). 


5. Size of Genus: Howell is monotypic 
gems, 


B, Present Legal or Other Formal 

Status 

1. Global 

1. Legal States: Non. 

fi, Meritage Rank: G3. (See Appendix D for 
Heritage Rank Definitions.) 

2. National 

a, Legal Status: Water howelia i endemic othe 

United States. The species was listed as threatened 

‘under the Endangered Species Act on July 14, 

1994 (US. Fishand Wildlife Service 1994) 

3. State 

ac 


fornia 


i. Legal Status: None. 
fi, Meritage Rank: SL 


dao 


i. Legal Status: None, 
i, Heritage Rank: SU 


. Montana 


i. Legal Status: None, 
i, Heritage Rank: $2, 


Oregon 


i. Legal Status: None. 
i, Heritage Rank: SU 


Washington 


i. Legal Status: None, 
i, Heritage Rank: $283. 


C. Description 


1. General Non-technieal Description: Water 
howellia isa glabrous, much-branched, annual, 
aquatic herb with fragile, submerged and leting 
stems that are upto 100 em tl. The simple, 
lleraite oF occasionally opposite or whorled stem 
leaves are mamovly linea, 1-5 em long. and entire- 
margined. Beneath the surface of the water small 
Flowers that produce seeds without opening a 
solitary in the lea axils. One the stems reach the 
surface, smal, white flowers are home ina raw, 
terminal, leafy-bracted inflorescence. The white 
corollas 2-3 mm long. Flowering occurs on the 
surface ofthe water. The fruit which forms below 
the attachment of the petal, i a capsule tht is 1-2 
‘em long containing elongate seeds that are up to 2 
4mm long. 


2. Technical Description: Flaccid annual, 
aquatic herb, mostly submergent, often with 
emergent branches; plants miked below. branched 
above: whole plant glabrous, green, about 10-60 
em. tll, cceasionally tlle: leaves numesous, 
terme, orsome of them subopposite or whorled 
in trees, linear or linear-filiform entire or neatly 
s0, 1-5. long, up w 1.5 mm wide: flowers 
‘white, mostly 3-10, allay, often scattered, 


poticellate or subscale, bth petaliferous (when 
emergent, the fully-developed corollas about 2-27 
‘mm long. iregular, with the tubes deeply elett 
dorsally. an five-lobed filaments and anthers 
‘connate, two of the anthers snrter than the others 
calyx lobes 1.5-7 mm, long: stout pedicels 1-4 (8) 
‘mm, long, merging gradually withthe base of the 
capsule; ovary unilocular with parietal 
placenttion; stigma lobed rat 5-13 mm, long 
1-2'mm thick, imeguarty dehiscent by the rupture 
tof the very thin lateral walls; seeds large, 2 mm. 
long, Sar fewer, shiny brown (Shelly 1988), 


Figure 2. Howells aquatle lowers 


3. Similar Species: Callie heterophytta 
(Callitrichaceae) is vegetatively similar to water 
‘owellia.anl found growing with it However, the 
submergeat linear leaves of the ltr species are 
‘most often opposite and only rely whorl. The 
floating leaves are broadly ovate in.contrst to the 
linear leaves of water howellia. Ackitonally, the 
flowers are axillary and inconspicuous due to the 
lack of acomlla 


In California, Legeneretimosa (Campanulaceae) 
‘cu in similar habitats ts water howellia and in 


the same geographic area. However, the branching 
pattern of. limora i ciferent and the leaves are 
Shorter and nota linear, In Montara, Downie 
Tea, aso in the Campanulaceae, occurs in 
shallow water and drying mud around ponds an 
lakes in the valleys and on the plains, though tis 
casily distinguished by it light blue o purplish 
Flowers marked with white or yellow. 


D. Population Biology and Ecology 


1. Reproductive Biology and Phenology 
HoWwella quate i aa ann, reproducing 
entirely by seed. The plant is predominantly 
‘winter annual with germination aking place inthe 
fall and soedlings overwintering and resuming 
growth inthe spring. Germination of seeds occurs 
fnly when ponds dry outand seeds are exposed to 
air (Lesica 1990, 1992). Thus, the population size 
ina given year ivatfocted by the extent to which 
the pond dries outa the end of the previous year, 
Due in part this dependence, population size 
‘ares widely from year t year. Execedingly wet 
years will detrimentally affect population size the 
next year since seeds will not germinate. 
Conversely. very dey years may also adversely 
impact popbations if enough water ant present 
to support good” population and subsequent 
production of seed, Long-term seed viability is 
tuncertuin though it has been shown dt seed ying 
in the sil longer than eight months have decreased 
rates of germination andl vigor (Lesica 1992) 

‘Thus, to or more comsecutive years of 
exceedingly wet conditions or dry conditions may 
hnvea severe detrimental impact on population 
size doe to the decreased number af Vite secs, 
Monitoring data from Monta populations have 
shown populations rebound after two consecutive 
‘years with no plans observed. ‘This provides some 
{idence thita significant numberof seeds remain 
Viable forat least tree yeas, providing bulfer 
‘aginst unfavorable growing conditions in 
consecutive years. 


‘Water howellia produces both submerged, 
cleistogumous flowers (lowers that donot open 
‘and are sell-pollinte) and emergent 
chasmogumous flowers (lowers that open and 
allow for pollination) Studies by Lesia etal 
(1988) and Shelly ancl Moseley (1988) report tat 


s-pllination appears to be the common means 
of fertlzation a that out-rossing though 
possible, i probably extremely mie 


Plants begin growth inthe spring. In ow elevation 
‘populations in western Washington, ths is 
typically carly April and in western Washington 
and Montana by early May. Emergent flowers 
‘bloom soonafter the stems reach the water surface 
ang are present fromJune into August. Seed 
dlispersal starts in June from submerged flowers 
fad extends unt ate summer from emergent 
flowers (USFWS 1996). Spread of seeds by 
‘waterfowl or other animals between ponds, though 
possible, has not been documented, 


2. Geneties: Original isozyme sts by Lesica 
etal. (1988) showed. very low level of genetic 
diversity within and among populations. 
‘Additional isozyme work by Brunsfeld and 
Baldwin (1998) included California populations 
used the sime 18 loi as Lesia (1988), and five 
‘ditional loc, andalso did aot detect any 
‘arition within or among populations. However, 
limited chloroplast DNA sequence data and 
‘Random Amplified Polymorphic DNA (RAPD) 
malyses do show some variation among 
populations. The interpretation and expectations 
for genetic variation for Howelia aguas as 
summarized by Brunsfeld and Baldwin (1998) ae, 
“The short generation time ofthe species should 
fostera mpid generation of genetic diversity and 
ric of evolution. On the other hand populations 
fare koown to fuctuite in size leading to periodic 
bottlenecks and genetic drift in unfavorable yeas 


E. Geographic Distribution 


1, Range: Howellia agualils is a cif 
[Northwest endemic known from northern 
California, western Oregon, Washington, northern 
[abo and western Montans, The fis collection of 
the species was from westem Oregon (Multpomaih 
County), ina slough on Sauvies Island along the 
Columbia River near Portland in 1879 

Suisequent collections were made in Multnomah 
County in 1881, 1885 and 1886, Clackamas 
County in 1892 and Marion County in 1926, 
California population was discovered in 
‘Meensdcino County in 1928, an Idabo population in 


1967, Montana in 1978 and Washington in 1937 
(USFWS 1994, USFWS 1996, Shelly and Maseley 
1998). Atthe time of listing under the Endangered 
Species Act, 107 total extantoccurrences were 
own, These were found in Monta (59), 
‘Washington (7) anda single occurence in Idaho 
(USFWS 1954). Populations in California and 
Oregon were believed to he extirpated. Today. 
there are 214 toll occurences known from five 
states: California (6), labo (1). Montana (138) 
Oregon (1) and Washington (68). The majority of 
the eccurrces are in three metapopulations. one 
inthe Swan Valley in western Montana, one in 
Spokane County in eastern Washington and the 
third in Pieree County in western Washington 


Califor: 
1m 1928, Alice Eastwood collected the plant near 
Howard Lake in Mendocien County. Surveys in 
1979 and 1980 failed o relocate the pant 
However the plant was again documented inthe 
area in 1996 and its currently known from six 
sites in Mendocino County (USFWS 1994, Isle 
1997, California Natural Diversity Database 2005) 


kao 
‘The fist collection of water howell from the state 
‘vas reported in Kootenai County in 1892 nea 
Spirit Lake. Its believed that the location 
information with this specimen isin error and 
surveys inthe area have failed to locate any 
Populations (Shelly 1988). One population, 
‘secupying 3 ponds. in Latah County was 
discovered in 1967 and has been monitored 
annually from 1999 w 2004 (idaho Conservation 
Dat Center 2005, ray 2005). Extensive surveys 
during 1994 and several other years have failed to 
Jocate any additional occurrences (USFWS 1996) 


‘Monta 
Brice McCune made the fist own collection of 
the species in the state inthe Swan River Valley 
(Gtissoula County in 1978 (McCune 1982). By 
1986, only 13 tal populations were documented, 
(One year lteran additonal 39 oceurences were 
located in the general vicinity. This number 
remained fairly stable for seven years with only six 
additional populations discovered. In 1998 an 
addition 43 ponds were found t contain 
Populations, bringing the total known occurences 
to 101 inthe stite. Since 1995, populations have 


‘been discovered in an adklitional 37 ponds bringing 
the total number of documented occtrences 0 138 
inthe Swan Valley. However. 45 of the 
populations have abt been visited for more than 
five years and 27 occurrences have only been 
visited once (Montana Natural Heritage Program 
Dats 2005). 


Oregon: 
As noted above the fist known collection ofthe 
Species occured in 1879 from Sauvies Islan, 
Multnomah County. A subsequent collection from 
the Island was mae in 1885. However, its not 
been seen since then, Other historical collections 
‘ccured in 1892 in Clackamas County and in. 1926 
in Marion County. It was long presumed that 
‘water hovellia was extirpated inthe state until a 
rediscovery of the species in 2002 on the William 
Finley National Wildlife Refuge in Benton County 
inthe westcentral part of th sate (USFWS 1996, 
USFWS 1994, Oregon Natural Heritage Program 
Database 2005). 


‘Washington 
1 1937, t90 collections of water howellia were 
made om the westside of the Cascades, one i 
“Thurston County and the other in Mason County 
(USFWS 1996). No other collections were made 
until 1978, when a population was discovered in 
caster Washington near Spokane. An additional 
Population was discovered in 1980 in Clark 
County across the Columbia River fom the sype 
locality. Many additional populations fave been. 
{oun since the 1980's in Spokane County and on 
‘MeChord Air Force Base and Fort Lewis Military 
Reservation in Pierce County, bringing the total 
number of presumed extant occurences in the state 
10 6, including one new population discovered on 
Fort Lewis in 2004, Twenty-five of the 
‘Washington populations have aot heen visited for 
‘more thin 10 years and 28 occurrences have only 
heen visited once (USFWS 1996, Washington 
[Natural Heritage Program Database 205, Wolford 
2004), 


“able 1. Date of lst obsertion of presumed extint occurences off. agua by state and ownesip. 
Sale| Ownership Pop. Totals | Date of Last Observation (#of Populations) 
bby Ownership | 2000-2004 1995-1999 1990-1994 pre-1990 
Calitornin [USFS Gi 2 4 
Tian Private T i 
Plum Creek 
TimberCompany 7” Ht te “ 
Plum Creeks i i 
Private (Other) 7 z Tr 7 z 
See 2 z 
Mont — [INC 7 i 
srs us 7 i i z 
UsFSiFiam 
Creek 4 7 
USFS 
Private 2 2 
Oregon [USFWS H 7 
BLA 7 7 
Priva iz z H 7 
Washington [Site 3 7 2 
uSDoD 7 7 
USFWS 34 2 a 
Totals 24 nis Gs 1 » 


*Properiy willed wo the National Awubon Society (dato Conservation Data Center Database 2003) 


[Legend 
Extant Occurences 
Histerical Qccurences 


FFgure3. Distibution of Howells aquatlis (Extant and Historical Occurenees) 


2. Historical Populations: 


dab 

Sandberg, 1.11. 669.July 22, 1892. Reported 
‘rom Kootenai County. Vicinity of Spirit 
Lake. Floating in subalpine lake, 


Its believed that the location information 
sssociated with this collection may be in eror 


Attempts to relocate populations inthe area in 1988 
{ule to find any populations (USFWS 1996, Shelly 
and Moseley 198), 


Oregon 
Multnomah County, Sauvies Island (type lal) 
1879, Lastscen in 1886, However, a new population 
‘yas discovered across the Columbia River in Clark 
County, Washington in 1980, 


- Thomas & Joseph Howell 137 


Clackamas County. Lake Oswego. 1892. Not 
seen since orginal collection 
“Howells 


‘Marion County, near Painter's Woods and 
Salem, 1926, Last seen in 1935, 


= Thompson 4927, 4967 
LAC. Neleon 5075 
TALE, Peck 15935 


“Marion County, Mission Bottom, near Salem. 
1977 
Reported by W. Bluhm 


“The Marion and Clackamas County sites are in 
areas that have largely been developed (Shelly 
Ang Moseley 1983). 


Washington 
‘Mason County, small lake about 20 miles north 
of Shelton, 1937. Last sen in 1937. 

Wel. Eserdam 1211 


‘Thurston County, roadside pond inor near 
Millesylvania State Park. 1937. Last seen in 
1937 (USEWS 1996). 

oJ Rudd. 


3. Additional Survey Areas 


ab 
Extensive searches in northern Idab in June 
1988 did not result in the ciscovery of any new 
populations (Shelly and Moseley 1988). 


Montane 
437 ponds searched in Montam between 1987 
ax 1991 in Flathead, Lake and Missoula 
Counties (Roe and Shelly 1992, Schassberger 
and Shelly 1991, Shelly 1989). 


Oregon: 
Intensive survey filed to relocate any 
jsceumences near the historical collections 
(USFWS 1996), 


4. Extant Sites: Howella aquatitis occurence 
data is provided in Appendices A and 


F, Habitats, 


“The dominant habitat for Howellia aguas is smal 
‘vem, freshwater wetlands and ponds with an annual 
jele of filling with water and drying wp late in the 
season (Figures 4-7). These vemal ponds and 
‘wetlands usually fill with water over the fal, winter 
and early spring, but then at least partially dey up 
towards the end ofthe growing season. Depending 
‘onannual pattems of temperature and precipitation 
the drying of the pond may be compete or partial by 
the fall. These sites are usualy shallow and les han 
fone meter in depth although water howellia is 
Sometimes found in water upto two meters deep 
(USFWS 1996). Additionally, a few occurences of 
‘water howellia are found in oxbow sloughs and 
surrounding marshy’ areas suchas those on the Swan 
River Oxbow Preserve managed by The Nature 
Conservancy in Montana and the type locality in 
Oregon, Across is range, Howellia axuatilis occurs 
atclevations as low as three meters in Washington 
1372 meters in Montana 


Howell aquatili ponds ae typically surrounded at 
least in part by forested vegetation. Tree species vary 
cross the ange of water howell though wsaly 
include some broadleaf decidenis trees. In Montana, 
Fopulusrichocarpa (black cotonwood) Ss 
‘commonly associated and toa lesser extent, Populus 
Iremudoides (quaking aspen) and Betula papyrifera 
(paper birch). Ineastem Washington, Populus 
Iremuloides isan associate and Frasinus latifolia 
(Gregon ash) is commonly associated with the 
Populations inthe westem part ofthe state, 


A variety of deciduous sheubs and herbaceous species 
are commonly associated with water howellia 
‘occurrences, 80 of the most common being Carex 
vesicaria (inflated sedge) and Phataris anondinacea 
(feed canary grass). The later species being 
probably of mainly inteduced origin. Table 2 ists 
Species commonly associated with water bowelia 
‘occurrences by state. 


Figures 47. Howellia aguas habitats 


Tigwe Condon Cres Monnin wae 
hcp knw 20 4) 


Figure 5. Lindbergh Lake, Monti water 
‘nowella pon (EO #2) 


FFigure6. Spokane County. Washington water 
bowellin pond 


ue) ae 
Pee er iste Monara aerials 
pomleo4ss) 


Bottom surfaces ofthe ponds and wetlands usually 
‘consist of onginic sediments unveriain by 
‘commoidated clay (USFWS 1996). In Montana, soil 
‘units inthe Swan Valley are comprised of 
CCryochepts, Eutrobonls nd Eutoehrepts from 
parent materials of clayey alluvium and clayey 
colluviam (Shelly and Moseley 1988). Soils on the 
47,000 acre Fort Lewis Miltary Reservation are 
generally composed of nuzient poor wellinined 
‘local ll (Clegg and Lombardi 2000). 


Analysis of water chemistry by Lesia (1992) 


Shapley (1998) and Reeves (2001) in the Swan 
Valley of Montana shows specific conductance 
readings from <30 fem o 400 Sem with most 
ponds below 150 uS/em, Measurements of pH 
ranged from 6.2 0 7.8 with mast measuremen’s 
between 6.5 and 7.5. The general conclusion drawn 
from these data i that water Bowellia prefers 
frestvater ponds lose to neutral 


Prior 1 Shapley's amlysis of the basin morphology 
fof water howellia ponds in the Swan Valley, mast 
pons were considered to be clase ner present 
Climatic conditions (Shapley and Lesica 1997), 
However, 12 of 34 ponds studied were observed to 
have spill points occupied frequently enough to 
mmainainsome channel morphology and that 
interpond exckange of surtace water during wet 
pends appeared fo be more common than previously 
supposed, 


‘Table 2. Vascular plant species commonly associated with Howelia aguatilis sites by state. This isnot 
meant wo bean exhaustive list ofall vascular species econled at Howellia agualilis sites. Data is derived 
from Heritage Program element occurrence records, Gilbert (2002), Gilbert and Lombard (1999) and 
Shelly and Moseley (1988). 


Species: cx OR WA 


“8 
| 
EI 


‘Abies grandis 


“Abies lasiocarpa x 


‘cer macrophytum x 


“onur calamie 


‘Alisa plantago-aguatica 


“alm cana 


oo | 


‘Mopecsrus aexalis 
“Amelanchieralnfotia 


i 2a 


Calltriche heterophylla 


Calltriche stagnalis 


elle 


Carex obmpta 


Carex serratodens x 


Carex sp. x 


Carex vesicaria 


Ciewa douglasit 


Commu sotonifera 


Crataegus douglasil 


"Daciylis glomerata 
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“leocharis palustris 


Epilobi oregonense x 
Exquisetun fuviatite x x 


‘Frasimus lala x 


Giyceria borealis x x 


Ghyeeria lata rs 


Gyceria grandis 


|x 


Geeta occidentalis 


Ee 


“ris pseudacorus| 


Tuniperus commas x 


Larix occidentalis x 


Lemna minor x 


By 


Lemna spp. x 


Lonicera involucrata 


Loudiigia patustrie x 


‘Mentha arvensis x 


‘Myorois taxa x 


"Myosoli scomoides x 


‘Ruphar pol sepalun 


enanihe sarmeniosa 


*Phalaris arundinacea x x 


ae ae vt ne ee 


Phitadelpiuslevisil 


Physocarpus captatas 


ican engedmannit 


Pinus contort 
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alee 


Finus ponderosa 


Species cA 
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Polygon coocinion 


Populus remadoides 


Populus tichocarpa 


|| 


Polamogeton gramincur 
Potamogeton natans 


oo | 


Potamogeton nodosis x 


Fotamogeton puss x 


"Prunus avin 


Pseudotsuga menial 


Pus fusca 


Rameau aguas x 


Ramones labeler 


Ramoycuus flame x 


‘Rhames elif 


‘Salix bebbiana 


‘Sal drummondiana 


‘Salix lasiandra 


‘Salis sp9. 


‘Sum suave 


Solanum dcamara 


“Spargantium emerson 


lel 
x“ 
el ole 


“Sparganiom mini 


‘Sparganium sp. x 


‘Spiraea douglasii 


“Symphoricarpos albu 


He 


Typha spp. x 


Ciricuaria vagaries x 


Veronica anagalisaic 


Veronica scutellaa 


|| 


non-native species 


G. Land Ownership 


“The feral govemnment mansges lands that 
completely or partially encompass 70% of 
known HYowellia aquatilis sites (see Table 1). 
(Oneageney alone, the U.S. Forest Service 
(USFS), mamges lands that encompass 45% or 
96 ofthe total populations. Inaddition, the U.S. 
Fish and Wildife Service (USFWS) mamges 
lands where another 35 populations occur. ll 
of the USFWS occurences, except the Oregon 
population, eceur in Washington. Also in 
‘Washington, 17 populations occupy lands 
owned by the U.S. Department of Defense 
(McChord Air Force Base and Fort Lewis). 
‘tite agencies in Montana and Washington 
‘manage lands with another six populations, 


“The remaining 19% of populations occuron a 
variety of privately owned lands. However, one 
population occurs ona Nature Conservancy 
Preserve in Montana, te Idaho population 
foccurs on property willed the Audubon 
Society (DCDC database 2005) and 32 
‘occurences in Montana acct partially or 
entirely on Plum Creek Timber Company las 


{In Montam, seven ofthe populations cross 
vwnership boundaries and occupy a mix of 
"Flathead National Forest lands, Plum Creck 
‘Timber Company land, state lind and other 
private lands. Land ownership in the Swan 
Valley, where all the Montana populations 


‘occur, largely ina “checkerboard patter” of 
National Forest, state lands, Plum Creek Timber 
Company and other private lanes, resulting in 
part from the Railroad Land Crants in the late 
1900s, 


H, Potential Threats to Known 
Populations 


1. Human Land Use: A variety of land wes 
Still pose potential threats w Howellia aquatils 
acres its range, including activites related to 
timber harvesting. land development, recreation, 
rilitary sctviies, and grazing. A ttl of 67 
‘occurences in Montana and Washington occur 
partially or wholly on private lands that afford 
litle or no protection from human impacts. 
Development of some ofthese private lands in 
the Swain Valley of Montana and Spokane 
County, Washington is still a possibilty that 
could adversely affect ot only populations on 
those lands but also populations on adjacent 
public lands 


On Fort Lewis Miltary Reservation, signs have 
‘been erected around al water hovellia ponds 
poling the presence ofa federally threatened 
‘wetland plant. Also, military operations do not 
generally occur in wetland habitats so direct 
{Impact to water hovellia popilations fom 
nilitary activities is not currently a problem. 
However, trampling of the draweown zone, 
particularly inthe Dailman wetland population, 
thas heen observed and is believed to be cats 
primuily by duck hunters (Gilbert and 
Lombard 1999, Clegg and Lombardi 2000), 


Inthe past, timber harvesting and related 
activities have been documented in and adjacent 
to water howellia ponds in the Swan Valley 
including removal of overstory tees, rad 
building and even deposition of logging slash in 
the water (Shelly 1988, Shelly and Moseley 
1988, USFWS 1994). Timber harvesting 
{impacts on Hovella aguatlis on USFS lands in 
the Swan Valley have been minimized with 
adoption of 300 foot protective buffers around 
jccupied ponds as ecommended in the 
Comervation Strategy (USDA Forest Service 
1994, 1997), Measures exclude eat fom 


pond have also been implemented on the 
Flathead National Forest. 


Plum Creek Timber Company has implemented 
1 water bowellia mamigement plan on ts lands 
that provides protection to this species, The plan 
calls for following all Montana Streamside 
‘Management Zone (SMZ) laws and Best 
Management Practices. For occurrences that 
arent egulated unver the SMZ kw, Phum Creek 
calls for implementation of ano equipment zone 
for that activity should take place when the 
{round is frozen to minimize sol impacts and 
Sedimentation. The plan also calls for protection 
of water hovella sites by incursion from cattle, 


2. Natumal Disturbances: Invasion of 
occupied water howella sites by non-native 
species, pariculaty Phalaris arundinacea, bas 
‘been concer since the 1980"s, Most ofthe P 
arundinacea occurring in water bowellia ponds 
Is presumed tobe of non-native origin. 
sanoudnacea occurs in many welland ane 
‘iparian sites in idaho, Montana and Washington 
and fs been documented in almest all 
‘Washington occurrences, the Idaho location an 
many Montana water howellia oceurences. In 
Montana, 29 of 68 ponds monitored by the 
Flathead National Forest are known to contain, 
arundinacea (Davis 2004). Monitoring of 
‘water hovellia ponds on the Flathead National 
Forest does show a slight increase in the 
frequency of P.anndinace in the ponds fom 
the initial monitoring year of 1998 butt has 
renuined relatively stable the following five 
years (Davis 2008). Conversely, monitoring on 
the Swan River Oxbow Preserve in Montana by 
Lesia (1997) in the Phalaris-marsh ecotone 
shows an increase in P. cnidinacen cover and 
corresponding drop in #1. aguatilis cover over a 
nine-year period. Though studies such as| 
esis do show that water bowel is 
‘negatively influenced in the immediate area of 
dense. arundinacea stands itis not known to 
‘what extent. anondinace will invade and 
form dense stands in water howell pond in 
Montara, 


In Idabo, P-arundinacea hus demonstrated the 
ability © completely invade and form dense 
stands in water howella ponds. Clipping and 


excavating P armdinaces inthe Kaho pon is 
fomgoing and water howell was observed in 
2006 inareas where P, arundinacea Was 
removed, Additional species that are invading 
and competing with water howellia in Fdaho 
Incl Solano ducomara and Acne calamue 
(Gray 2005), 


Figure §. laaho howella pond dominated By 
Phataris arundinacea (taller, lighter colored 
‘grass along outer edges) and Acorus calamut 
(darker, shorter species in mile of pon). 


{ris pseudacorus (yellow fg ifs), another non 
‘mative species, hs been invading water howell 
‘wetlands on Fort Lewis and appears o be 
spreading rapidly in Shaver Kettle nad the 
Chambers Lake complex. In 2003, an 
eradication program was initiated by hand 
pulling the species in the majority of the 
Chambers Lake complex. Results ofthis effort 
are not yet available (Gilbert 2001, Wolford 
2003). The possible inexuction of 
Myriophytium spp. (water milfil) in the 
Dailman wetland heals boon noted and isa. 
cause for concem (Clegg and Lombardi 2000) 


“Lythrum salicaria (purple loosestrife is another 
‘non-native wetland species that may yet pose 
‘problems in water howellis pons, Quick 
esponse and eradication measures should be 
‘ken with these latter two species and any other 
ev invasives at all unter bowel sites 


“Long-term weather pattems also have a direct 
and! potentially negative impact on water 
hhowellia. Consecutive years of drought or 
exceedingly wet years pose problems for water 
howelliaas previously mentioned, Monitoring 


data have shown that seeds apparently remain 
Viable for up o three years, though viability is 
probably substantially reduced (Lesica 1992) 
‘The potential forasevere reductionor 
eradication of the species ina geographic area 
does exist during sever years of consecutive 
drought, On Fort Levis, unsuitable water levels 
are identified as one of two primary threats to 
‘water hovellia populations, the other being 
‘wetlan plant succession (Wolford 2003). 


III, Assessment and 
Recommendations 


A. General Assessment of Trends 
and Status 


‘Tot population numbers for Howell 
‘aguatts, 35 with any anneal species, re 
difficult estimate without quantitative survey 
dats over many years. There isa general lack of 
quantitative survey daa forthe majonty of water 
howellin occurrences. Approximately 4 ofthe 
[known populations fave only been visited once 
and even if the population size was estimated 
ring tt site visit, abundince varies 
<drumatically from year to year depending on 
climate and other factors. Accumte and precise 
measures of estimates of abundance ure difficult 
to collect due wo the aquatic mature of the plan. 
‘This annual variation and ificulty ia collecting 
accurate survey data means tht it takes many 
years of ditt ross the mine ofthe specie to 
adequately estimate population size. If the sum 
ff the minimum and maximum number of plans 
tstimated teach occurence ae used as. basis 
forthe species ttl population. range of 
18,000-138.000 plans és derived, A sum of the 
‘median populationsize foreach eccurence 
results ina figure of anpmoximately $1,000 
plants, Range-wide population estinstes 
<erived from quantitive sampling data are 
available by year in Figure & 


Since ubundunce varies widely year to yea 
Single estimate does not provide very 
‘meaningful data about a particular population 
In fact, over 50 occurrences have only been 
surveyed once and another 45 locations hive 


only been surveyed twice (Figure 9). One or 
‘wo visits to an iva population do not 
provide enough sample points to make aa 
assessment of tht population's general size and 
{mportince to the overall viability of the species 


Another important aspect to consider isthe 
‘numberof individ occurences, The number 
of known populations or eccurrences, though not 
necessarily a good predictor of a species 
viability oF tend, atleast provides 
documentation about the species overtime 

Over the past two decades, the number of 
documented occurrences fas more than doubled 
from 72 in 1988 1 214 in 2004 (Table 3). In the 
pst four years alone, approximately two-dozen, 
‘new occurrences have been documented. Its 
‘ot unrealistic to expect that jst as many new 
feccurrences may be documeated inthe next four 
to five years if intensive surveys are conducted 
and weather conditions are favorable tothe 
species biology 


Table3. Numberof known Howellia axuattis 
occurences by yeu 


USEWS 1996 


© Number of known occurrences at ime of 
propose federal listing under the Endangered 
Species Act. 

‘Number of known occurrences at time of 
federal lsting under the Endangered Species 
Act 


FFigure 9 provides dat on the number of 
fccurrences sampled cach year and the 
associated estimate of population size for that 
year. Additionally, the number of ew 
‘occurences “discovered” cach years provided, 
‘Wide fluctuations in population estimates among, 


yeas are directly tied to the number of 
populations sampled, suitable growing 
conditions that year and suitable germination 
onaltions the previous year, Also directly 
influencing estimates of population size foray 
given year is whether or nota sampled 
populition was given a quantitative measure of 
abundance or just the presence (ora qualitative 
abundance) of water howell was note. 


‘The occupied habitat of water howellia was 
cstimted at less than 200 acres atthe time of 
listing (USFWS 1994).  currentanalysis ofthe 
area mapped using Natural Heritage Program 
data estimates a total occupied area of 285 acres. 
‘This estimate is derived by using the actual area 
nipped forall Montana occurrences pis figures 
provided by the four other states in which the 
Species occurs. Oceurences that do not have an 
estimated or mapped area were given a figure of 
1.1 acre. The majority of occupied habits 
‘occurs in two metapopultions: 119 acres in the 
‘Swan Valley of Montana and 129 acres on Fort 
Lewis in Pieree County, Washington. The 
ctunl occupied habitat might be higher if more 
‘ccurate data were available for California and 
‘numerous Washington populations. However, 
the area occupied by the species in any given 
‘year is probably fr less than the 285 acres 
estimated as occupied habitat 


1s unknown how widespread the species was 
before European settlement and meer 
development in the Pacific Northwest 
Including historical collections ofthe species 
doesnot significantly increase the range of the 
species. Though previous reports hive 
‘resented the idea thatthe species wns more 
‘Widespread across the region, there are mo 
‘concrete dito suppor this claim and the 
area occupied by the species was probably small 
even before European settlement of the Pacific 
Northwest ce tothe arrow bubitat 
requirements ofthe species. Since it was 
‘proposed for listing under the ESA in 1993, 
rediscoveres ofthe species in California, 
Oregon and Pierce County, Washington fave 
extended the currenlly known range to generally 
cover known historical collection locations 
(USFWS 1993), 


“Transplant studies of water howellia ino 
‘unoccupied though apparently suitable habitat 
fccured inthe Swan Valley, Montana in 1989. 
Fifteen soil plugs taken froma dense water 
-owellia population were deposited into four 
‘unoccupied ponds. Two ofthese ponds 
Contained water atthe time of the transplant and 
{lis presumed never dried out, Subsequent 
‘monitoring of these pond the following wo 


years didnot detect any water hovellia. The 
‘ther two pons did support small populations in 
1990 and 1991 (Schassberger and Shelly 1991 
Roe and Shelly 1992). Pond A (MT EO# 130) 
‘was also observed to have two plans in 1992 
‘and monitoring in 2001 documented four plans 
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FFigure9, Relationship between numberof. aguas populations observed (sampled) and 
numberof plans estimated cach simple year. Notall populations are revisited each year and many 
sampled populations do not have an associated quantitative measure of abundance. Also included 
isthe number of new populations found in that givea year 
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Figare 10, Sampli 
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A semi-quntitative assessment was conducted 
‘using the approaches outlined by Regan, Master 
tnd Hammerson (2004) and adapted by the 
‘Montana Natural Heritage Program for use in 
ranking animal species of concern (MTNHP 
2004). Bothof these similar assessment 
‘methods assign points to factors such as number 
of occurrences, population size, area or range 
extent, tends and thats. Some factors may not 


‘be used if dita are missing oF an estimate ofthe 
‘parameter is too unceriin. ‘The points from the 
‘most pertinent criteria are added together to 
form: final seore for the species. Lastly. 
Heritige rankof 1 to Sata Global andor State 
level is assigned based on the final score. The 
ranking entra and scores assigned forthe #. 
‘aquatls Global assessment are found in Table 4 
ting the two slightly different scoring methods. 


‘Table. Ranking factors and assigned scores forthe H. aguas global stats assessment, The first 
pointallocation numbers are those used inthe scoring method of Regan, Masterand Hammeson (2008) 
land the second poin scores are those wed inthe method outlined by the MTNHP State mink eiteria for 
animal species of concem. See Regan, Master and Hammerson (2004) an MTNHP (2004) fora 


complete dseusion of the methodologies. 


Factor Farameter Estimate ‘Calegory 
oF Occurrences ‘1-300 D 
Conkiionof | Many (1-125) with good or z 
Oceurences ‘excellent viability 
Population Size | 10.000-100.000 plans F 
aniot 5 Not unedNot Used 
Occupancy 
‘Geographic | 1000-5000 m7 OO 
Rat 00, miles) 2 iach 
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Long-term Trend change) E 0 
‘Shretenn Trend Sule E a 
Thecas-Severity ogee 
TiS Madente w figh ¥ eS 
ae Moderate high 
Thirise 
eae Hight vulnerable A Not uneNot wed 
Environmental | Very narrow with Key Ay Nea acine el 
Specificity requirements scarce 
was 
Score 3.25005 
ak GG 


“The assignment ofthe threat atibutes of 
severity, scope and immediacy is still a mostly 
Subjective process and as such s open © 
interpretation and discussion. ‘The mast 
Apparent threats tothe viability ofthe spocies 
‘pear to be from the high degree of 
environmental specificity, competition, less of 
habitat duc to weed invasion ao from the 
species’ own biology and large yearly 
‘lyctuations in population size due 


dependence on favorable environmental 
‘onalitions inthe current and previous years, 


B, Status Recommendations 


1. NatureServe: The NatureServe Global 
Rank for water hovellia was changed froma, 
(G2 to a"G3" in February 2004 (NatureServe 
2005). Resulls ofthis range-wide status 
assessment generally support the "C3" rank, 
though the species i stil close to"G2" rank 
dduc to the small amount of occupied habitat, the 
clistering of most populations in three main 
‘population centers andthe threat posed by 
Invasive species. 


2. Fedenal Status: The Draft Recovery Plan 
for Howella aguatlis (USFWS 1996) listed 
thre primary criteria that must be met for 
delisting t occur, 


[states that, "Delisting willbe considered when, 
all the following conditions have been met: 


1. Management practices, in accordance with 
habitat management plans, have reduced andor 
controled anthropogenic threats. thereby 
‘maintaining the species and its habitat integrity 
throughout the currently known range on public 
lands in five geographic arcs for ten yeas after 
the clfective date ofthe recovery plan. 
“Monitoring will demonstnate effectiveness of 
‘management plans. Management plans will be 
in place for, at minimum, the following 


18. 67 occurrences inthe Montana geographic 

bb. 33 occurrences in the Spokane County, WA, 
geognphic are. 

«. Staccurrences inthe Pierce County, WA, 
geographic are. 

4. 4 occurrences inthe Clark County, WA, 
gognphic are. 

«. Staccurrences inthe Mendocino County, CA, 
geognphic are. 


2. Conservation of occurrences on lands not 
addressed inageacy management plas, 
Inclding those that are within metapopudations 
as well as outlying geographic extensions, is 
fostered. Confirm the long-term conservation 


measures are in place for the occurrence in 
‘Latah County, abo, 


3. A postlisting stmtegy for monitoring the 
species population dynamics isin place 


Established monitoring programs om the 
Flathead National Foret, Montana and on Fort 
Lewis/McChond Air Force Base in Pierce 
County, Washington hve made great progress 
{in meeting the objectives listed in la and Ie 
Seven years of monitoring data are now 
available for 68 ponds from the Flathead 
‘ational Forest's curent monitoring strategy 
anon Fort Lewis, Washington for 15 ponds 
from monitoring conducted by the Land 
Conaition Trend Analysis Program. Inadlition, 
annul monitoring ofthe Idaho population has 
‘been in place since 1999. Monitoring programs 
fare not known to have been implemented in 
bother areas ofthe species’ ange 


“Two populations are afforded protection by 
conservation organizations. The Swan River 
‘Oxbow poplation as part of a Nature 
Conservancy Preserve and the abo population 
{is included inland willed to the Aton 
Society. Other significant populations on 
private lands should be protected as part of the 
long-term conservation ofthe species. 


‘Updating and finalizing a recovering strategy 
should be a primary step in the move tows 
potential delisting. Establishing criteria or 
conditions for delisting isnot the primary 
‘Purpose of this assessment, However, several 
ecommended conditions for potential delisting 
are provided below: 


1. Continuition of monitoring programs on the 
‘Flathead National Forest, Montana. Fort 
Lewis/McChond Air Force Base in Pierce 
County. Washington and in Latah County. Idaho 
so tata minimum of ten years worth of data are 
‘valle for those areas 


2. Anmual monitoring of populations in 
“Mendocino County, California, the Latah 
County kdabo and Benton County. Oregon 
jccurences, the occurence on the Swan River 
(Oxbow Preserve in Montana, and all 


feccurrences on public land in Washington so 
that minimum of 5 years of recent dats are 
available for those populations. Additonal 
feccurrences on private lands in Spokane County, 
‘Washington and the Swan Valley, Montana 
should be monitored tothe extent feasible 


‘Similar monitoring methods those employed 
by the Flathead National Foret, Montam and 
the Land Condition Trend Analysis Program on 
Fort Lewis, Washington appear'o provide 
sound methodology for collecting qusnitative 
survey data ina challenging setting with the 
reiirement of limiting damage to the species, 
‘These programs divide the sample ponds in 
thirds and quarters respectively andl estimate the 
‘number of plant using one of four abundance 
classes in each section. A measure of the 
fhundance of Phalars arundinacen and other 
‘weedy species should also be incorporated into 
all monitoring programs. 


3. Management plans in place for all 
‘occurrences on federal lands actons the rng of 
the species, including contol strategies for 
‘arundinacea and other invasive weeds, if 
‘needed, Control programs for P. anondinacea 
and Iris pseudacorus implemented on Fort 
Lewis, Washington and in Idaho consist 
‘rimuily of hand pulling andor clipping these 
and other invasive species. Similar contol 
‘measures should be taken acres the range of 
‘water hovellia where imasive species are 
cenersaching into known water howellia habitat, 


4. Implementation of conditions 2and 3 as 
‘outlined inthe draft recovery plan and listed 
above 


1f monitoring of populations as described in 
recommendations I and 2 above finds that 
populations are stable though with large yearly 
fvetuations and mangement plans and 
conservation strategies are in place as 
recommended above, then delisting may be 
‘warante. 


‘The annual mture of the species in conjunction 
‘with ts aarov ecological niche makes it 
‘ulierable to long-term unfavorable weather 
pattems and climate change. In addition, the 


clustering of populations in just few 
‘geographic areas also makes it more susceptible 
to regional and local influences, Invasion of the 
species’ habitat by non-native species sal a 
problem that most ikely will continually need © 
bbe adressed. However, the majority of known 
populations occur on public lands providing the 
‘opportunity forthe implementation of 
consertion measures and strategies beneficial 
to the long-term survival ofthe species. Many 
dklitionl populations occur on Plum Creek 
‘Timber Company lands inthe Swan Valley of 
‘Mont, which may provide additional 
‘opportunities for conservation. With 
{implementation of management plans, continued 
‘monitoring ax conservation protection of 
addtional populations, delisting should be an 
‘achievable goa 
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Appendix A. Howellta aquaiis occurrence dat by state and Element Occurence number. Size inacres is generally the area mapped and not the 
necessarily the area occupied by the species, which i generally smaller inany given year. Summary statistics of Minimum, Maximun, Mean and 
“Median population estimates are provide for each occurence. These figures are devved from the Yearly quantitative daa available for each occurrence, 
‘which may be less than the total numberof years visited. Rank follows the NatureServe Element Occurrence nk definitions (Appendix E) and vas 
derived primary from recent estimates of population size 
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APPENDIX B. ANNUAL HOWELLIA AQUATILIS SURVEY DATA BY 
STATE AND ELEMENT OCCURRENCE NUMBER 


Appendix B. Annual Howellia aquatls population estimates/counts by tate and Element Occurrence number. Only inludes occurrences presumed 9 
bbe extant. Data are compiled from individual state Natural Heritage Programs, the Flathead National Forest's annual monitoring data and the Land 
‘Trend Analysis Programat Fort Lewis, WA. Numerical values for Montara populations surveyed as part of the Flathead National Forest's monitoring 
planare derived from estates of individuals in sampling quads. Quads are assigned a vale of 0 = no plants found, Low = 1 to 50 plants, 
“Moderate = 50-100 plants or High = >100 plants. Final quantitative estimates for this assessment were derived by assigning numerical values of 25,75, 
‘and 150 for Low, Medium and High espectvely and adkling those numbers together to come up witha final population estimate for that year. In some 
‘cases, the midpoint ofan estimated population singe is provided, 


“1° = Site visitin which no quantitative survey data exists or was ot available for ths assessment. However, water howellia was observed during a 
visit that yearand a qualitative measure of abundance might exist 


“0 = Site visit n which no water howella was observed that year 
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APPENDIX D. GLOBAL/STATE RANK DEFINITIONS 


HERITAGE PROGRAM RANKS 


“The international nework of Natural Heritage Programs employs a standardized ranking system 
to denote global (cange-wide) and state sta. Species are assigned numeric ranks ranging from L 
1 5 reflecting the relative degree © which they are“atrisk™- Rank definitions are given below. 
A numberof factors are considered in assigning ranks — the number, size and distribution of 
{known occurrences” or populations, population trends if known), habitat sensitivity, and treat 
Factor ina species’ ie history that make i especially vulnerable are also considered (©. 
dependence on a specific pollinator. 


GLOBAL RANK DEFINITIONS (NatureServe 2003) 


a Critically imperiled hecause of extteme rarity andlor other factors making it 
highly vulnemible to extinction 

a Imperiled hecause of rarity andor other factors making it vulnerable wo extinction 

a ‘Vulnerable because of rarity or restricted range and/or other factors. even 
though it may be abundant at some of its locations 

as Apparently secure, though it may be quite rare in parts ofits range, 
especially atthe periphery 

os Demonstrably secure, though it may be quite rare in parts oF its range, 
especially atthe periphery 

Ths Infraspecific Taxon (trinomial) —The status of infraspecific xa 


(subspecies or varieties) are indicated by a "T-rank” following the species 
global ink 


STATE RANK DEFINITIONS 


sl ‘At high risk because of extremely limited and potentially declining numbers, 
extent andor habitat. making it highly vulnerable t extirpation inthe state 

2 Atrisk because of very limited and potentially declining numbers, extet anor 
habitat, making it vulnerable o extirpation in the state 

si Potentially at Hsk because of limited ad potentially declining numbers, extent 
and/or habitat, even though it may be abuneant in some areas 

st ‘Uncommon but not rare (although it may be rare in parts of its range) ad 


usually widespread. Apparenly not vulnerable in most ofits range But possibly 
case fr long-term concem 

ss Common, widespread, andabundant (although it may be rare in pars ofits 
ange). Not vulnerable in most of is range 


COMBINATION RANKS 
GaG# or S884 Range Rank—A numeric range rank (¢.g, G2G3) used w indicate uncertainty 
about the exact status ofa taxon 


QUALIFIERS 
NR ‘Not ranked 
° (Questionable fexonomy that may reduce conservation priority — 


Distinctiveness ofthis entity asa taxon at the current level is questionable: 
solution ofthis uncertainty may result in change froma species 1a subspecies 
for hybrid, oF inclusion of this taxon in another txon, with the resulting txon 
having lower-prority (numerically higher) conservation status rink 
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syn 


‘Presumed ExtinetSpecies believed to be extinct throughout its range. Not 
located despite intensive searches of historical sits and other appropriate habitat, 
and virtuily likelihood that twill be rediscovered 

Possibly Extinct—Species known from only historical ccurrences, but may 
nevertheless stil be extant further scarching needed 

‘Unrankable—Species curently unrankable due t lack of information or due to 
substantially conflicting information about status or tends 

‘Hybrid Entity not ranked because it represents an interspecific hybridand not 
species 

Inexact Numerle Rank—Denotes inexact numeric rank 

Captive or Cultivated Only—Species at presents extant only in captivity oF 
cultivation, ora a reinixiuced population not yet established 

‘Accidental Species accidental or casual in Montana, in other words, 
{infrequent and outside usual range. Includes species (usually birds or buterties) 
recorded once or only a few times at location, A few ofthese species may have 
‘recon the one oF two occasions they were reconded 

“Zero Oceurrences—Species is present but lacking practical conservation 
‘oncem in Monta because there are no definable occurrences, although the 
‘uxon is mative and appears regularly in Montana 

TFotential—Potental that species occurs in Montana but no extant or historic 
jccurences are accepted 

[Reported Species reported in Montam but without basis fr either accepting 
lor rejecting the report, or the report not yet reviewed locally. Some of these are 
‘very rece discoveries for which the program bas not yet received fsst-hand 
information; others are old, obscure reports 

‘Symonym_Species reported as occurring in Montara, but the Montana Natur 
Heritige Program doesnot recognize the taxon: therefore the species isnot 
assigned rank 

‘A rank has becn assigned and is under review. Contact the Montana Natal 
Heritige Program for asigned mink 

Breedling—Rank refers to the breeding population ofthe species in Montana 
Nonbreeding—Rank refers tothe non-bresding population of the species in 
Monti 
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APPENDIX E. ELEMENT OCCURRENCE RANK DEFINITIONS 


ELEMENT OCCURRENCE RANK DEFINITIONS. 


A. Excellent estimated vibility/ccological integrity 
‘A? Possibly excellent estimated viabiitylecological integrity 
‘AB - Excellent or good estissted viabiliy/ccological integrity 
‘AC - Excellent, good oF fair estimated viability/ecological integrity 
'B- Good estimated viabilityecologicalitegrity 

'B?- Possibly good estimated viability/ecological integrity 

[BC ~ Good or fair estimated viabiltyecological integrity 

[BD - Good. fair. or poor estimated viability ecological integrity 
C -Fairestinuted viability/ecological integrity 

(C?- Possibly fair estimated viability/ecological integrity 

CD - Fairor poor estimated viabiliy/ccologieal integrity 

1 - Poor estimated vibilitylecological integrity 

1D? Possibly poor estimated viabilityecologicl integrity 

EE Verified extant (viabilityecological integrity not assessed) 
Failed find 

F?- Possibly filed find 

H- Historical 

112 - Possibly historical 

X-- Extepated 

X?- Possibly extirpated 

U- Unmnkable 

NR - Not ranked 
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